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Supplementary Methods and Compound Characterization Control Selection Against Bovine Carbonic Anhydrase II
Bovine carbonic anhydrase (Sigma) was chemically biotinylated similar to prior work [2] . Briefly, to 40 µL of 220 µM solution of bovine carbonic anhydrase (B. CAII) in PBST, pH 7.4, 5 µL of 52 mM NHS-LCBiotin (Thermo-Fisher) in DMSO was added and incubated at RT for 1.5 hours. The mixture was diluted with PBST and concentrated using a 10 kDa MWCO centrifugal filer (10,000 x g) and then washed and re-concentrated 5x. The concentration of biotinylated B. CAII was determined by UV absorbance. Nanolink Streptavidin magnetic beads (11 µL) were washed 3x 11 µL PBST (0.1 M sodium phosphate, 0.15 M NaCl, 0.02% Tween-20) with 1 mg/mL BSA and 1 mg/mL tRNAs. Biotinylated B. CAII (1.2 eq. based on magnetic bead capacity) in the above buffer was incubated with the pre-washed magnetic beads at RT for 1 hour, followed by the addition 100 eq. biotin (final 5% DMSO) for 30 minutes. The resulting solution was removed and the magnetic beads were then washed 3x 20 µL PBST with 1 mg/mL BSA and 1 mg/mL tRNAs to remove any non-immobilized B. CAII. The CAII-loaded magnetic beads were then split into two portions: one with 10 µL beads (for a ~20 µM protein selection) and another with 1 µL beads for a 2 µM protein selection. Separately, 10 µL of Nanolink Streptavidin magnetic beads were prewashed and blocked with biotin for a null selection. The previously deprotected translated dsDNA library (500 fmol) was suspended in the above buffer (final volume of 30 µL) and split between the two CAII loaded magnetic beads and null (10 µL each) and incubated at RT for 1 hour. Following, the solution was removed and washed with the above buffer 5x 10 µL. Elution from the magnetic beads was completed by suspending the beads in 10 µL H2O and heating at 95 °C for 5 minutes. The resulting supernatant was then submitted for PCR amplification and analysis by next generation DNA sequencing.
Synthesis of DNA-5'-LYNtide
Solid Phase Synthesis of LYNtide Alkyne. LYNtide-loaded resin was purchased from GenScript. Resin was swelled in DCM and then 20% piperidine in DMF was applied to deprotect the N-terminal Fmoc group. The deprotection was performed by a double 20-minute incubation at RT. A mixture containing 5-hexynoic acid (3 eq.), DIC (3 eq.), and HOAt (3 eq.) in DMF (1 mL) was then applied. The amide bond formation was performed by a double 2-hour coupling at RT. Peptide was cleaved off the resin by incubating in a cleavage cocktail (95:2.5:2.5 TFA:H2O:TIPS) for 4 hours followed by a precipitation in cold ether. The resulting precipitate was subsequently purified by semi-prep HPLC at a flow rate of 5 mL/min with H2O (0.1% TFA) and MeCN (0.1% TFA) as mobile phase. Synthesis of 6-azidocaproic acid (Cap(N3)) was conducted as previously described. 1
Synthesis of DNA-5'-Cap(N3).
Amine modified 20-mer common primer (CP) oligo (CP-C12-NH2, synthesized by Integrated DNA technologies) was immobilized on DEAE Sepharose with DEAE bind buffer and then equilibrated with MeOH. A mixture containing 6-azidocaproic acid (50 µM) (prepared as previously described [3] 
Synthesis of hit molecules off-DNA
Solid phase peptide and peptoid synthesis. Rink Amide MBHA resin (100 mg, 0.77 mmol/g) was swelled for 30 minutes at RT in dichloromethane, followed by incubation with 20% piperidine in DMF for 30 minutes. a) Couplings of Fmoc-amino acids were completed by double 30-minute incubations at RT with 5.0 eq. Fmoc amino acid, 5.0 eq. DIC and 5.0 eq. HOAt in DMF (premixed for 15 minutes). The resin was then incubated 30 minutes at RT with 20% piperidine for Fmoc removal. b) For acylations for peptoids monomers, 2 mL of 2 M bromoacetic acid (or 4-bromomethyl benzoic acid) was combined with 2 mL of 2 M DIC and pre-incubated for 10 minutes prior to an incubation with the resin for 30 minutes at 37°C. The resin was then incubated with 1 M amine in DMF for 1 hour at 37°C. Either a ninhydrin or chloranil test, as appropriate, was performed after each step to monitor all coupling, deprotection, and displacement reactions. The solid phase synthesis products were cleaved and deprotected in a cleavage cocktail containing 95% TFA, 2.5% TIPS and 2.5% H2O for 3 hours at RT. The solvent was evaporated under Argon flow and then product precipitated by adding ice-cold diethyl ether. The precipitate was then purified by semi-prep HPLC at a flow rate of 5 mL/min with H2O (0.1% TFA) and MeCN (0.1% TFA) as mobile phase. The purified compounds were characterized by ESI/MS or MALDI/MS.
Synthesis of C-terminal tyramine peptide (10-3).
Aminomethyl ChemMatrix® resin (25 mg, 1.0 mmol/g) was swelled for 30 minutes at RT in MeOH. 4-(4-Formyl-3-methoxyphenoxy)-butyric acid (0.125 M in 0.8 mL DMF) and HOAt (0.025 M in 0.4mL MeOH) were mixed, combined with EDC·HCl (0.125 M in 0.8 mL MeOH), and incubated 30 minutes at RT with the resin. The resin was washed with 3x DMF and 3x MeOH, followed by addition of 5mL DMF and 5mL MeOH. To this, 10 eq. glacial HOAc was added with
